The D issociation of R eticulocyte R ibosom es
It is now generally accepted that ribosomes are the primary site of the amino acid polymerization during protein synthesis. In the active state they appear as polysomes: clusters of single risosomes (monosomes) joined together by a mRNA molecule. Each monosome is composed of two subunits (60 s and 40 s) which dif fer in size and function. Bacterial ribosomes are easily dissociated into subunits upon removal of M g2® ions; but mammalian ribosomes require chelating agents for * Supported by AEC G rant At (04-3) 51 and U SPH G rant HE-01624-14.
B akterio-Schw ärm -sta tisc h e hem m - a comparable dissociation. We wish to report here the successful dissociation of reticulocyte ribosomes without chelating agents and the influence of the growing pep tide chain (peptidyl-sRNA) on this dissociation. A full report of this research will be published elsewhere ( P h i l i p p s , in preparation).
The preparation and purification of ribosomes from reticulocytes, incubated in vitro with radioactive leu cine, has been d escrib ed 1. If these ribosomes were dialysed against 0.01 M tris-HCl (ph 7 .2 ), 0.04 M KC1, 3xlO-5M M g2® for 16 hours and centrifuged for 5 hours through a 20 to 5% sucrose gradient in the same buffer at 25,000 rpm, the sedimentation profile usually showed a single peak. No differences were noticed, if M g2® ions were omitted. The same ribo somes, dialysed against tris buffer containing 0.1 M NaCl and 3xlO-5M Mg2®, gave a quite different Sedimentation profile. This is shown in F ig. 1. W hile the main peak (60 s) is present under both conditions, two more fractions on the heavier side of the gradient are seen at 0.04 M KC1 (solid lin e ). The arrow at 80 s indicates the persistence of undissociated monosomes. In Fig. 2 the distribution of the radioactivity in peptidyl-sRNA after dissociation at 0.1 M NaCl is shown. W hile most of the peptidyl-sRNA is released from the ribosomes, that remaining is found associated with both subunits. U sually approximately 50 percent of the label was found in the 4 s position of sR NA , but differences were noted with ribosomes from several batches of reticulocytes. If the same ribosomes were dialysed in the presence of 0.04 M KC1, less than Fig. 2 . Sucrose gradient of ribosomes from reticulocytes, labeled in vitro with leucine-H3. One ml ribosomes dialysed against solution Gt were centrifuged as described in Fig. 1 . 16 and 4 drops were collected alternately. The radioactivity (16 drops) was determined in a Nuclear Chicago scintilla tion counter with 15 ml Bray's solution, the optical density (4 drops) was m easured after dilution with 0.4 ml of distilled water. Since the amount of radioactivity does not allow an estimation of the peptide chain length, these experi ments were repeated with ribosomes labeled in the terminal trinucleotide of the sRNA. By comparing the radioactivity of the H3-labeled sRNA moiety with the C14-labeled peptidyl chain, and knowing that 17 leucyl residues should be present in the complete chain, an estimation of the length of the peptide chain (ratio H3 : C14) should be possible. It is known that the CpCpA end of the sR N A turns over by an enzymatic mechanism independent of the polymerase-directed R NA synthesis. If ribosomes labeled in the sRNA moiety were dissociated, most of the radioactivity was released, while the remaining label was associated with both subunits. By comparing the ratio of H3 to C14 labeled peptidyl-sRNA bound to ribosomal subunits the conclusion was reached that the longer the peptidyl chain the more tightly peptidyl-sRNA is bound to the ri bosomes. Furthermore, they suggest that the peptidyl moiety rather than the sRNA molecule is responsible for the binding of the growing peptide chain to the ribosomes. This was confirmed by treatment of dis sociated and undissociated ribosomes with RNase. In neither case was an increase in the radioactivity re leased from ribosomes obtained.
Using the poly-U directed synthesis of polyphenyl alanine in a E. coli cell-free system, G i l b e r t 4 has shown that the growing peptide chain is exclusively bound to the major subunit. These results could not be confirmed by our experiments. The reason (s) for the differential binding of polyphenylalanyl-sRNA and the natural intermediate of hemoglobin is (are) not 4 W. G il b e r t , J. m olecular Biol. 6, 389 [1963] .
known, either the chain length and/or the composition of the polypeptide may be responsible for this.
A comparison of bacterial and mammalian ribosomes shows that the latter are more stable in low Mg2® ion concentrations. One of the reasons for the stability of mammalian ribosomes, as shown here, seems to be the presence of the growing peptide chain. The release of labeled material after dissociation is far more complete in bacteria 5 than in reticulocytes. The two species dif fer, furthermore, with respect to the stability of the mRNA-ribosome complex: by removal of Mg2® ions from bacterial ribosomes, mRNA can be separated from the subunits 5. This is not possible with reticulo cyte ribosomes ( P h i l i p p s , unpublished d ata) . Our studies suggest that after dissociation with chelating agents, mRNA remains attached to the smaller sub unit, while after dialysis in 0.04 M KC1 and low Mg2® concentration, polysome-like material is still present. In conclusion, our results indicate that the complex of mRNA-ribosomes-peptidyl-sRNA in mammalion cells is more stable than in bacteria, but that the differences are more quantitative than qualitative.
